MnAs with the space group P6 3 /mmc [9] , nanoclusters are created [1, 58] . Typical sizes of the cubic clusters are of 23 nm for the layer with 2% Mn content and they increase up to 34 nm in the layers with Mn concentration of up to 6% [6, 8] . Due to their small dimension they can not be detected by X-ray diraction, but they are visible in electron microscopy studies [6, 8] . Distorted, as compared to MnAs bulk [3, 8] Distortion of the hexagonal MnAs inclusions introduces compressive strain into the GaAs matrix [8] .
Therefore the creation of granular GaAs:(Mn,Ga)As layers is accompanied with contraction of the lattice parameters of the GaAs matrix its out-of-plane lattice parameter, measured in the direction perpendicular to the interface, is usually smaller than that of the GaAs substrate (see e.g. [3, 7, 8] ).
As it was stated earlier, not only temperature, but also enhanced hydrostatic pressure (HP) applied during annealing of semiconductors changes diusivity of interstitials Mn in GaMnAs and aects their structural and magnetic properties considerably [10, 11] . In eect of the HPHT treatment and due to the dierences in compressibility and thermal expansion of primary existing precipitates, some additional defects can nucleate and grow at the existing primary structural irregularities [12] . Distinct inuence of hydrostatic pressure applied during annealing on layer strain has been found in Ga 1−x Mn x As/GaAs [13] . The HP-induced layer strain is were presented in [8] . The HPHT treatment was performed in specially designed high temperature-pressure
J. Bak-Misiuk, E. Dynowska, P. Romanowski, A. Misiuk, J. Sadowski, W. Caliebe furnace described earlier in detail [14] . The granular GaAs:(Mn,Ga)As layers were produced in this way. 
Results and discussion
An evidence of the presence of hexagonal nanoclusters was enabled owing to the use of synchrotron radiation.
Hexagonal nanoclusters were detected only for the samples with Mn concentration x > 0.03 [8] for which the HPHT treatment caused a pronounced change of the layer strain [13] . In the case of layers with smaller Mn concentration, annealed at higher temperatures, formation of cubic nanoclusters is still preferable [8] . The ω scan recorded around the 004 GaAs reection allowed the detection of the two 20.2 reections originating from the hexagonal NiAs-type MnAs nanoclusters [3, 8] .
From the 2θ/ω scans of the 20.2 MnAs reection and around the 22.4 GaAs asymmetrical one (Fig. 1a, b ε HP = HP 3
(
In the case of our materials pressure-induced strain, ε c , within the inclusions should be a tensile one, being conrmed by our measurements (see Table) .
From the knowledge of strains of the nanoclusters, the related stresses, δ aHT , δ aHP−HT , δ cHT and δ cHP−HT can be estimated through the Hooke's law using the elas- tic constants for hexagonal MnAs [16] . These stresses are following: δ aHT = −0.04 GPa, δ cHT = 2 GPa, δ aHP−HT = −0.08 and δ cHP−HT = 3.7 GPa or 6.3 GPa (depending on the sample). Let us notice that the compressive stress acting in the (00.1) plane, δ a , of inclusions is much smaller than the tensile stress, δ c , acting out of the (00.1) plane. Therefore, in further considerations we will take into account only the δ c stress. The same stress, but with an opposite sign, acts in ⟨111⟩ directions of the GaAs matrix unit cell. It means that GaAs matrix is hydrostatically compressed [8] 
